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(57) Abstract 



The invention relates to an absorbent article such as 
a sanitary napkin, an incontinence guard, or a panry-liner, 
which article has a generally elongated shape with a 
longitudinal direction and a transverse direction and exhibits 
two side edges (9, 10), two end portions (6, 7), and a 
crotch portion (8) located between the end portions (6, 
7), which article further exhibits a liquid-pervious cover 
layer (2), intended to be facing the user during use, and 
a liquid-impervious cover layer (3), intended to be facing 
away from the user during use. The article comprises at 
least within the crotch portion (8) a stiffening element (15) 
of a material with a very high intrinsic stiffness, whereby 
the article in the crotch portion (8) has an extension in 
the transverse direction which during use of the article is 
between 40 mm and 15 mm and preferably is between 20 
mm and 35 mm. 
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5 ABSORBENT ARTICLE WITH HIGH STIFFNESS. 

TECHNICAL FIELD: 

The invention relates to an absorbent article such as a 
10 sanitary napkin , an incontinence guard, or a panty-liner, 
which article has a generally elongated shape with a 
longitudinal direction and a transverse direction and also 
exhibits two side edges, two end edges, two end portions, 
and also a crotch portion located between the end portions, 
15 which article further exhibits a liquid-pervious cover 
layer, intended to be facing the user during use, and also 
a liquid-impervious cover layer, intended to be facing away 
from the user during use. 

20 BACKGROUND OF THE INVENTION: 

When using an absorbent article such as a sanitary napkin, 
an incontinence guard or the like, with a relatively small 
size and intended to principally be able to be accommodated 

25 in the crotch region of a user, it is a significant problem 
that the article during use is deformed by the forces which 
arise for example when the user moves about. Since the 
article is subjected to compression between the legs of the 
user, creases and ruptures arise in an uncontrolled manner 

30 in the absorbent body of the article as well as in its 
liquid-pervious cover layer. This is of course a 
disadvantage, since wrinkles act as liquid-conducting 
channels, in which liquid may flow out over the edges of 
the article. Furthermore, ruptures in an absorbent body 

35 lead to deterioration of the liquid-distributing ability in 
the absorbent body, so that the liquid stays in the 
acquisition region of the article , i.e. in the region which 
first is wetted by the liquid. Thereby, the risk of the 
acquisition region being supersaturated by liquid is 

40 imminent, entailing an increased risk of leakage. 
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There is also a significant risk that the side edges of the 
article during use are folded in over the liquid-pervious 
surface, so that the portion of the article which is 
directly accessible for reception and absorption of liquid 
5 is considerably reduced. Also deformation of this type 
increases the risk of leakage. 

Another significant problem associated with the fact that 
an absorbent article is deformed during use, is that the 
10 article becomes wrinkled and lumpy and feels uncomfortable 
to wear. At worst, sharp and chafing creases are formed 
which irritate the skin of the user during use. 

In US 4,217, 901 a sanitary napkin comprising a compressed 
15 layer of fluff pulp is disclosed, which layer serves to 
increase the resistance towards deformation of the sanitary 
napkin. Unfortunately, a fluff pulp layer loses its 
stiffness when wetted, whereby the previously known 
sanitary napkin only exhibits an elevated stiffness in an 
20 initial stage of use. Furthermore, a loosening of the 
compressed fluff pulp layer takes place during use, 
depending on the fact that the fibres of the layer are torn 
apart when the sanitary napkin is subjected to tension and 
pressure forces during use. A further disadvantage with the 
25 previously known compressed fluff pulp layer is that it 
substantially lacks resilience, which implies that a layer 
that has been cracked or otherwise deformed does not have 
the ability to regain its original shape. 

30 SUMMARY OF THE INVENTION: 

By means of the present invention an article of the type 
discussed in the introduction has been achieved, in which 
the disadvantages and problems which are associated with 
35 such previously known articles have been essentially 
eliminated. An article designed in accordance with the 
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invention is thereby mainly characterized in that the 
article , at least within the crotch portion f comprises a 
stiffening element of a material with a very high intrinsic 
stiffness, whereby the article within at least a part of 
5 the crotch portion has a dimension in the transverse 
direction which, when the article is used, is between 15 mm 
and 40 mm and preferably is between 20 mm and 35 mm. 

Since the article comprises a component with a very high 
10 stiffness, the risk of uncontrolled deformation by means of 
transverse compression has been completely eliminated. The 
article according to the invention primarily has the 
ability to resist compression when it is subjected to the 
forces which arise between the legs of the user during use. 

15 

According to a preferred embodiment of the invention, the 
stiffening element can only be compressed to approx. 80 % 
of its original width during compression of the crotch 
region in the transverse direction of the article with 
20 forces of the magnitude which are present during use. 

Measurements have shown that all humans have a critical 
area in the groin portion between two muscle groups which 
extend from the inside of the pelvis bottom down along each 

25 thigh. The distance between the two muscle groups has 
thereby been found to be surprisingly similar for all 
humans, independently of body shape and weight. Thus, the 
distance between the thighs of a user is of course affected 
by fatness, while the distance between the muscle groups in 

30 the crotch of the user is the same, independently of 
whether the user is thin, of normal weight or overweight. 
It was shown that the factor which decides if a user 
experiences discomfort in the form of pressure or chafing 
against the insides of the thighs is whether the absorbent 

35 article during use has a width which in the critical area 
considerably exceeds the distance between the muscle groups 
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in the groin area. This distance has been found to be 
between approx. 30 mm and 35 mm, Furthermore, it has been 
proved that an article with a width which during use 
exceeds 40 mm in the critical area is perceived as 
uncomfortable by the majority of users. On the contrary, it 
is seldom perceived to be unpleasant that an absorbent 
article presses against or displaces fatty tissue which may 
occur in the crotch area. 

In the case of conventional deformable absorbent articles, 
the limited space in the crotch region of the user entails 
that the articles are compressed in an uncontrolled way 
between the legs of the user and are creased in order to be 
accommodated in the groin area. Where an absorbent article 
according to the invention is concerned, having a very 
stiff shape-retaining element in the crotch portion, 
compression may only take place to a limited extent, 
whereby the degree of possible compression is controlled by 
the design of the stiff crotch portion. It is therefore 
essential that the width of the absorbent article in the 
crotch portion during use does not exceed the critical 
value which can be tolerated by the user. 

Thereby, however, it is not necessary that the crotch 
portion along its entire length has a width which during 
use is below 40 mm. Since the critical area in the crotch 
region of the user is approx. 5 mm to 15 mm long, it is 
sufficient if the part of the crotch portion which is 
intended to be arranged within this area during use fulfils 
the requirement of a maximum width. Accordingly, it is 
sufficient for the invention if, in the longitudinal 
direction of the article, there is a 5-15 mm long area in 
the crotch portion within which the width during use of the 
article is not greater than approx. 40 mm and preferably is 
not greater than approx. 35 mm. 
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A suitable stiffening element is profiled in the transverse 
direction of the article and exhibits at least one 
longitudinally extending ridge , or furrow. Thereby f a 
longitudinal ridge with rounded surface may be arranged 
5 along each side edge of the article at least at the crotch 
portion* An absorbent article according to the invention is 
advantageously provided with a centrally arranged 
longitudinal hump. Thereby, a longitudinal furrow may be 
arranged at each side of the central hump, between this and 
10 the side edges of the article. Advantageously, longitudinal 
ridges are combined with lowered portions, or furrows. 

Furthermore, transverse compression of the article in the 
vicinity of the transition area between the crotch portion 
15 and the front portion affects the stiffness of the article 
during use. Such compression increases "the beam effect 
rendered by the stiffening element and counteracts bending 
of the front portion in relation to the crotch portion. 

20 Thus, the stiffness of an absorbent article depends to a 
high degree on the shape of the article, particularly the 
shape of the stiffening element. Consequently, a stiffening 
element with beams in the form of ridges or furrows has a 
higher stiffness, perpendicularly to the extension of the 

25 ridges or the furrows, than a completely flat material. The 
beams may be obtained by forming the material itself, or by 
reinforcing it with strips or ribs of a separate material. 
Furthermore, the stiffness and the resistance to bending 
and twisting may be increased by imparting a bowl-shape to 

30 the material, or by means of increased material thickness. 

As examples of plastic materials which have been found to 
have sufficient bending stiffness and torsional rigidity in 
order to achieve the ability to resist uncontrolled 
35 deformation which is necessary for the invention, 
polyethylene or polypropylene with a layer thickness of at 
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least 0,4 mm may be mentioned- Furthermore r it is possible 
to increase the stiffness of a plastic layer by mixing the 
plastic with talc, chalk, or other stiffness-increasing 
fillers. The material stiffness of a plastic film which is 
5 suitable for use as a stiffening element in an article 
according to the invention should thereby exceed 100 N, 
measured in accordance with ASTM D 4032-82 "Circular Bend 
Procedure", which method is described in detail in EP 0 336 
578. In this context, material stiffness refers to the 
10 stiffness of a flat material layer. 

Furthermore, it is possible to use plates, rods, skeleton- 
like constructions or the like of metal, wood or other 
stiff materials which do not substantially change their 

15 stiffness properties when wetted, and are not broken by the 
forces which arise during use of an absorbent article. 
Accordingly, it is possible to use, for instance, cardboard 
which has been treated in order to resist wetting for 
example by means of coating with plastic or the like in 

20 order to prevent that the material softens when wetted and 
in order to increase the toughness of the material and to 
reduce the risk of breaking. It is not completely essential 
for the invention that the stiffening element is 
constituted by a continuous material layer, but stiffening 

25 elements composed of stiff beams, tubes, pegs, or the like 
may also be used. A stiffening element which thereby has 
been found to perform particularly well is a skeleton-like 
structure of bent metal rods. On condition that such a 
structure conforms well to the anatomy of the user and, 

30 particularly, does not exceed the critical width in the 
crotch region of an absorbent article, such a metal 
skeleton may be allowed to be completely incompressible by 
such forces which occur during normal use. 

35 When very rigid stiffening elements are used it may be 
desirable to arrange soft, easily deformable edge portions 
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on both sides along the side edges of the article. Such an 
arrangement allows for a certain amount of compression of 
the article in the transverse direction and, at the same 
time, provides the article with soft, comfortable edges. 

5 

An anatomically designed article according to the invention 
is kept securely and comfortably in position against the 
body of the user during use, without the need for special 
attachment means. This implies that the article is 
10 completely unattached to the panties of the user, whereby 
the risk that the article during use moves with the panties 
and thereby ends up in an incorrect position in relation to 
the body of the user is almost completely eliminated. 



15 BRIEF DESCRIPTION OF THE DRAWINGS: 



20 



The invention will in the following be described in greater 
detail with reference to the embodiments which are shown in 
the attached drawings, Thereby: 

Fig. 1 shows a sanitary napkin according to the invention, 

Fig. 2 shows a section along the line II-II through the 
sanitary napkin in Fig. 1, 

Fig. 3 shows a section along the line III-III through the 
sanitary napkin in Fig. 1, 

Fig. 4 shows a sanitary napkin according to an alternative 
30 embodiment of the invention. 

Fig. 5 shows a section along the line V-V through the 
sanitary napkin in Fig. 4 and 



25 



35 



Fig. 



6 



shows a section along the line VI-VI through the 
sanitary napkin in Fig. 4. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS: 

The sanitary napkin 1, shown in Figs. 1, 2 and 3, comprises 
a liquid-pervious cover layer 2, arranged on the side of 
5 the sanitary napkin 1 which during use is intended to be 
facing the user, a liquid- impervious cover layer 3, 
arranged on the side of the sanitary napkin 1 which during 
use is intended to be facing away from the user, and an 
absorbent body 4, enclosed between the two cover layers 2, 
10 3. 

The material of the liquid-pervious cover layer 2 may be, 
for example, a perforated plastic film, a plastic scrim or 
a textile material, a nonwoven material or a laminate of, 

15 for example, a perforated plastic layer and a nonwoven 
layer. The plastic is typically a thermoplastic, such as 
polyethylene or polypropylene. The expression nonwoven 
material refers to a non-woven fibre fabric. Suitable 
nonwoven materials may consist of natural fibres such as 

20 cellulose or cotton, or synthetic fibres such as 
polyethylene, polypropylene, polyester, polyurethane, nylon 
or regenerated cellulose. Naturally, it is also possible to 
use nonwoven materials made from fibre blends. 

25 The liquid-pervious cover layer 2 shall receive and conduct 
the liquid into the absorbent body 4. Furthermore, the 
cover layer 2 should be soft and pleasant against the body 
of the user, and also be able to prevent so-called 
rewetting, i.e. that absorbed body exudate forces its way 

30 back towards the skin of the user. For reasons of comfort, 
and in order to avoid skin irritation, it is important that 
the surface on the part of the sanitary napkin which is in 
contact with the skin of the user is maintained as dry as 
possible during use. Furthermore, a dry surface on the 

35 sanitary napkin is perceived by the user as being cooler 
and more pleasant during use, and is both from a purely 
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visual point of view and when handling the sanitary napkin 
when this is to be replaced, more pleasant than a soiled, 
wet surface. 

5 It is not necessary for all embodiments of the invention 
that the liquid-pervious cover layer 2 in fact is 
constituted by a separate material layer. The liquid- 
pervious cover layer may, for instance, constitute an 
integral part of an absorbent body. Consequently, it is 

10 conceivable to exclude the liquid-pervious cover layer when 
the absorbent body comprises an absorbent foam layer. 
Furthermore , an absorbent nonwoven material may be 
utilized, which may be an integral component of an 
absorbent body and at the same time constitute a liquid- 

15 pervious cover layer. 

The liquid- impervious cover layer 3 consists of a liquid- 
impermeable mater ial . Thin, liquid-impervious plastic films 
are suitable for the purpose. However, it is also possible 

20 to use materials which are liquid-pervious to start with, 
but which have been furnished with a coating of plastic, 
resin, or other liquid- impervious material. Thereby, 
leakage of liquid from the bottom side of the absorbent 
article is prevented • The liquid-impervious cover layer 3 

25 may, accordingly, consist of any material which is skin- 
friendly and fulfils the criteria of liquid-impermeability. 
Examples of materials which are suitable as barrier layers 
are plastic films, nonwoven materials and different types 
of laminates. Useful plastic films are, for example, those 

30 which consist of polyethylene, polypropylene, or polyester. 

Optionally, the liquid-impervious cover layer 3 may consist 
of a laminate of a liquid-impermeable plastic layer facing 
the absorbent body, and a nonwoven layer facing the 
underclothing of the user. Such a construction provides a 

35 leakage-proof barrier layer with a textile feel. 
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As is the case with the liquid-pervious cover layer 2, it 
is not necessary that the liquid-impervious cover layer 3 
is constituted by a separate layer. Accordingly, it is 
conceivable that the liquid-impervious cover layer 3 
5 constitutes an integral part of an absorbent material, for 
instance an absorbent foam layer with a liquid-impervious 
surface. 

The absorbent body 4 may advantageously be constituted 

10 primarily by cellulose fluff pulp. This may be provided in 
the form of reels, bales or sheets which are dry shredded 
and in a fluffed state are transformed into a pulp mat, 
with or without the addition of so-called super-absorbents, 
which are polymers with the ability to absorb several times 

15 their own weight of water or body exudate. Examples of 
other useful materials are different types of natural 
fibres, such as cotton fibres, peat, or the like. It is, of 
course, also possible to utilize absorbent synthetic 
fibres, or blends of natural fibres and synthetic fibres. 

20 The absorption material may, furthermore, include 
additional components, such as liquid-distributing members 
or binders such as, for example, thermoplastic fibres which 
have been heat-treated in order to retain short fibres and 
particles as a coherent unit. It is also possible to 

25 utilize different types of absorbent foam material in the 
absorbent body 4. 

The two cover layers 2, 3 are mutually connected outside 
the absorbent body 4 and form a protruding edge 5 around 
30 the entire periphery of the sanitary napkin. The joining of 
the cover layers may be performed in any suitable way, for 
instance, by means of gluing, sewing, or welding with heat 
or ultrasonically. 

35 The sanitary napkin 1 is substantially hourglass-shaped and 
thereby exhibits a front portion 6, intended to be turned 
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forwards on the user during use r a rear portion 7 , intended 
to be turned backwards on the user during use, and an 
intermediate, narrower crotch portion 8, intended to be 
applied in the groin area of the user. Furthermore, the 
5 sanitary napkin 1 has two concavely curved side edges 9, 
10, a convexly curved front edge 11, and also a similarly 
convexly curved rear edge 12. 

The partition of the sanitary napkin into a front portion 

10 6, a rear portion 7, and a crotch portion 8, should not be 
understood as if sharp limits exist between the different 
portions 6-8, but is primarily intended to facilitate the 
description of the sanitary napkin, starting from the 
differences which are present between the different 

15 portions 6-8 depending on how they are intended to be 
placed in relation to the body of a user. Thus, the 
transition between the different portions 6-8 does not take 
place at predetermined transverse lines, but rather within 
transition regions situated at a distance of approximately 

20 one third of the length of the sanitary napkin from the 
front edge 11 and the rear edge 12 of the sanitary napkin, 
respectively. Accordingly, the crotch portion 8 constitutes 
the part of the sanitary napkin which during use is 
intended to receive and absorb the main part of the liquid 

25 which is secreted to the sanitary napkin during use. 

A stiffening element 15, for instance made of a rigid 
plastic layer, or a rigid metal plate, is arranged between 
the liquid-impervious cover layer 3 of the sanitary napkin 
30 1 and the absorbent body 4, and extends across the front 
portion 6 and the crotch portion 8 of the sanitary napkin. 

The stiffening element 15 is shaped as a spoon, or scoop, 
with a cupped part 16 situated at the front portion 6 of 
35 the sanitary napkin and a rectangular flat part 17 situated 
at the crotch portion 8 . The cupped part 16 of the 
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stiffening element 15 has substantially the same shape in 
the plane as the front portion 6 of the sanitary napkin, 
but is slightly smaller. Thereby, the parts of the front 
portion 6 which project past the edge 19 of the stiffening 
5 element 15 form a soft, cushioning edge region 18, which 
partly serves as a leakage seal, and partly counteracts 
chafing. In a corresponding way, the flat part 17 of the 
shape element 15 does not extend all the way out to the 
side edges 9, 10 of the sanitary napkin in the crotch 
10 portion 8, but a narrow, soft and resilient edge region 18, 
consisting of parts of the two cover layers 2, 3 and the 
absorbent body 4, extends between each respective side edge 
and the corresponding side edges 20, 21 on the stiffening 
element 15 • 

15 

The cupped part 16 of the stiffening element 15 is angled 
in the longitudinal direction of the sanitary napkin in 
relation to the flat part 17, whereby also the front 
portion 6 of the sanitary napkin 1 is angled in relation to 

20 the crotch portion 8, as is best observed in Fig. 2. In 
order to obtain the desired angle of the sanitary napkin, 
the stiffening element 15 has been permanently curved, or 
bent along a transverse folding line 22, which is slightly 
curved in a direction towards the front edge of the 

25 sanitary napkin. The angle a, between the substantially 
flat crotch portion 8 of the sanitary napkin and the front 
portion 6 which is raised up from this, is thereby 
approximately 20° - 50° and preferably approximately 30°. In 
Fig. 2, the angle a has been indicated on the outside of 

30 the sanitary napkin, i.e. the side of the sanitary napkin 
which in use is intended to be facing away from the user. 
The relevant angle is, however, in fact the angle on the 
inside of the sanitary napkin, since it is the inside which 
should conform to the anatomy of the user. In the shown 

35 example, it is of no importance if the angle is measured at 
the outside or the inside, since the value obtained will be 
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the same, since both the front portion 6 and the crotch 
portion 8 have the same inclination on the inside as on the 
outside. 

5 The curved folding line 22 contributes to providing the 
sanitary napkin with good shape stability and increases the 
bending stiffness of the stiffening element 15 at the 
folding line 22 , since folding takes place more easily 
along a straight line than along a curved line. Thereby, 

10 the angle between the cupped part 16 of the stiffening 
element 15 and its flat part 17 is maintained also when the 
sanitary napkin during use is subjected to force action. 
Furthermore, the folding line provides the front portion 6 
of the sanitary napkin with a cupped appearance, as shown 

15 in Fig. 3, which is advantageous for fit and leakage 
security. At a width b of the front portion 6 which is 
between 80 and 100 mm, the curvature of the front portion 
6 should not be larger than that a maximum deviation h, 
from a straight transverse line between the side edges 9, 

20 10 of the sanitary napkin, does not exceed approx. 10 mm in 
the vicinity of the front edge 11. 

Consequently, the front portion 6 of the sanitary napkin is 
angled in a direction towards the liquid-pervious cover 

25 iayer 2, which implies that the front portion 6 is raised 
in the direction of the viewer, when the sanitary napkin is 
viewed with the liquid pervious cover layer 2 facing the 
viewer. Furthermore, the front portion 6 is advantageously 
curved along the longitudinal centre line 23 of the 

30 sanitary napkin, in such a way that the front portion 6 is 
bowl-shaped as seen from the liquid-pervious cover layer 2 . 
However, the bowl-shape should not be more pronounced than 
that the longitudinal centre line deviates at the most 5 mm 
from a straight line extending along the centre line 

35 between the transverse folding line 22 and the front edge 
11. A particular advantage with the cupped front portion is 
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that it further increases the stability and the deformation 
resistance of the sanitary napkin. By means of the angle 
and the bowl-shape, the resistance to compression of the 
crotch portion 8 of the sanitary napkin is consequently 
5 increased. 

It is advantageous if the angle of the front portion of the 
sanitary napkin, in an upward direction from the liquid- 
pervious cover layer 2, is permanent during use. This is 

10 achieved by making the stiffening element 15 of a material 
with a stiffness which in this context is to be considered 
as very high. For reasons of comfort, it is therefore 
necessary that the part of the stiffening element 15 which 
during use is intended to be applied in the groin area of 

15 the user is not so wide that it causes discomfort to the 
user. It is therefore essential that the width of the 
sanitary napkin does not exceed the critical value which 
can be tolerated by the users. For the sanitary napkin 1 
shown in Fig. 1 this implies that the width of the flat 

20 portion 17 of the stiffening element 15 should not be 
larger than approx. 35 mm in an uncompressed condition. 
Even if the width of the crotch portion 6 of the sanitary 
napkin in its entirety exceeds 35 mm this is, however, not 
critical, since the soft edge regions 18 around the 

25 stiffening element 15 permit certain compression and 
adaptation of the width of the sanitary napkin 1 according 
to the width of the groin of the user, whereby the width of 
the sanitary napkin after compression does not exceed 
approx. 40 mm. 

30 

Furthermore, the material in the stiffening element 19 may 
be selected so that the stiffening element itself permits 
a certain compression transversely within the crotch 
portion 8. In order to achieve sufficiently high shape 
35 stability in the crotch portion 8, the stiffening element 
must, however, be sufficiently stiff to resist being 
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compressed to more than 80% of its original width during 
normal conditions of use. 

In the case that the stiffening element 19 is constituted 
5 by an extremely stiff material such as a, during normal 
conditions of use, totally inelastic plastic piece of 
material, or metal plate, it is especially important to 
adapt the width of the stiffening element 19 to the 
critical width of the groin of the user. When a completely 
10 inelastic stiffening element 19 is used, this should 
consequently not have a width which exceeds approx. 30 mm. 

The sanitary napkin 101 shown in Figs. 4, 5 and 6, 
comprises a liquid-pervious cover layer 102, and a liquid- 

15 impervious cover layer 103, which together enclose an 
absorbent body 104. The liquid-pervious cover layer 102 is, 
as in the sanitary napkin 1 shown in Figs. 1, 2 and 3, 
constituted by a soft, flexible, skin-friendly material. 
The liquid-impervious cover layer 103, however, is 

20 constituted by a rigid material, preferably a comparatively 
thick, stiff plastic layer, which forms a hard, shape- 
retaining shell in which the absorbent body 104 is placed. 

The sanitary napkin 101 is designed with a front portion 
25 106 which is wider than a rear portion 107, and with a 
crotch portion 108 which is narrower than both the front 
portion and the rear portion. Due to the high stiffness of 
the liquid-impervious cover layer 103, it is essential that 
the sanitary napkin has a shape which, to a very high 
30 degree, is adapted to the anatomy of the user. Thereby, it 
is of particularly great importance that the width of the 
sanitary napkin, at least within the critical area of the 
crotch portion 108, does not exceed approx. 40 mm. As 
mentioned earlier, the critical area constitutes the part 
35 of the sanitary napkin which during use is intended to be 
arranged between the space-limiting muscle groups which 
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extend down on both sides in the crotch of the user. This 
area constitutes approx. 5 mm to 15 mm of the length of the 
crotch area 108. 

5 Furthermore, the sanitary napkin 101 exhibits two 
longitudinal side edges 109, 110 f a transverse concavely 
curved front edge 111 and a transverse convexly curved rear 
edge 112. The sanitary napkin is designed in such a way 
that, in the front part of the crotch portion 108 there is 

10 a cross-sectional line 124 extending, in the transverse 
direction of the sanitary napkin, which line intersects the 
side edges 109, 110 of the sanitary napkin* At the cross- 
sectional line 124, the side edges 109, 110 change 
inclination in relation to the longitudinal centre line 

15 123, whereby the width of the sanitary napkin increases in 
a direction towards the front edge 111, whereby the front 
portion 106 exhibits a maximum width, which exceeds the 
width of the crotch portion 108 at the cross-sectional line 
124. Thereby, the maximum width of the front portion 106 is 

20 preferably at least twice the width of the crotch portion 
108 at the cross-sectional line 124. The inclination of the 
side edges 109, 110 at the front portion 106 is defined by 
an angle p between each respective side edge 109, 110 and 
a longitudinal line parallel to the centre line 123, 

25 whereby P is between 30° and 90° and whereby the width of 
the crotch portion 108 at the cross-sectional line 124 is 
between 15 and 45 mm and preferably between 20 and 40 mm, 
If, however, the sanitary napkin has a construction similar 
to the one which is shown in Fig. 1, the width of the 

30 sanitary napkin may be allowed to be up to 60 mm. 

The absorbent body 104 comprises a first portion 104', 
which forms a longitudinal hump 113 on the side of the 
sanitary napkin which in use is intended to be facing a 
35 user. The first portion 104' consists of material with high 
absorption capacity, for instance absorbent fibres such as 
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cellulose fluff pulp, rayon or the like, with or without 
super-absorbent material, absorbent foam or any of the 
above-described absorbent fibre materials. Furthermore, all 
conceivable types of mixtures and combinations of material 
5 layers may be used. 

The absorbent body 104 of the sanitary napkin further! 
comprises an absorption layer 104", arranged between the 
hump 113 and the liquid- impervious cover layer. The 
10 absorption layer 104'' may consist of an absorbent nonwoven 
material, tissue layer or any one of the above-mentioned 
absorbent materials and may, depending on the intended use 
of the sanitary napkin, be designed with larger or smaller 
absorption capacity. 

15 

In the sanitary napkin shown in Figs. 4-6, the shape of the 
sanitary napkin is maintained by means of the entire 
liquid- impervious cover layer 103 constituting a shape- 
retaining shell for the absorbent body 104 of the sanitary 

20 napkin. As in the sanitary napkin in Figs. 1-3, the front 
portion 106 of the sanitary napkin 101, shown in Figs. 4-6, 
is angled in relation to the crotch portion 108 of the 
sanitary napkin. The angle a between the front portion 106 
and the crotch portion 108 has in Fig. 5 been indicated as 

25 the angle between the inclination of the hump, along the 
longitudinal centre line 123 of the sanitary napkin, and 
the inclination of the front portion 106, since it is this 
inner angle which decides how well the sanitary napkin 
conforms to the shape of the body of the user in the 

30 relevant area. The upward bending of the front portion 106 
in relation to the crotch portion 108 does not take place 
along a sharp folding line, but presents a continuous 
curvature in the longitudinal direction of the sanitary 
napkin. Thereby, the front portion 106 forms a softly 

35 rounded bowl which conforms very well to the anatomy of the 
user. 
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When estimating the angle a, the curvature of the front 
portion 106 is disregarded so that the inclination of the 
front portion is determined in relation to a straight line 
which extends along the longitudinal centre line 123, from 
5 an imaginary transverse border line between the front 
portion 106 and the crotch portion 108 r to the front edge 
111. Thereby, the exact value of the inclination of the 
front portion 106 in relation to the crotch portion is not 
critical, but the angle a should be between 20° and 50°. It 
10 is, however, advantageous if the angle a is maintained 
during use, both when the article is dry, and when it has 
been wetted by body fluid. 

In Fig. 6, a cross-section through the sanitary napkin 101, 
15 shown in Figs. 4 and 5, is shown. As is clearly evident 
from Fig. 6, the side edges 109, 110 of the sanitary napkin 
are curved in a direction downwardly-inwardly, as seen from 
the liquid-pervious cover layer 102. This implies that the 
sanitary napkin, along the side edges 109, 110, exhibits 
20 rounded ridges 125, 126 which during use of the sanitary 
napkin are intended to be in contact with the body of the 
user, in the groin folds of the user. The rounded ridges 
125, 126 extend along the side edges 109, 110, along 
substantially the entire length of the sanitary napkin, but 
25 flatten out somewhat at the front edge 111 and the rear 
edge 112, respectively. Between the ridges 125, 126 and the 
hump 113, lowered furrows 127, 128 extend in which 
menstruation exudate may be temporarily collected if it is 
not immediately absorbed into the absorbent body 104'. 

30 

According to a not shown embodiment, the furrows may be 
made deeper by providing the rigid liquid-impervious layer 
103 with furrows. In such an embodiment, the longitudinal 
stiffness of the sanitary. napkin is increased, at the same 
35 time as it becomes easier to compress the crotch portion. 

Accordingly, beams in the form of ridges and furrows 
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increase the stiffness in the extension direction of the 
beams while , on the other hand, the stiffness in the 
perpendicular direction is reduced. 

5 The raised ridges 125, 126, along the side edges 109, 110 
of the sanitary napkin, fulfil several functions. On one 
hand, they constitute reinforcement beams which increase 
the bending resistance of the sanitary napkin when bending 
along substantially transverse bending lines, and on the 

10 other hand, the rounded surface which faces the user 
contributes to increased user comfort. Furthermore, the 
shaping of the stiff, liquid-impervious cover results in 
a certain degree of compressibility during use. Thereby, 
the raised ridges and the longitudinal edges of the central 

15 hump 113 serve as notches, whereby compression of the 
crotch portion 108 may take place in a controlled manner. 
During use of the sanitary napkin, pressure forces from the 
thighs and groin of the user have the effect that the side 
edges 109, 110 of the sanitary napkin are pressed inwards 

20 in a direction towards the longitudinal centre line 123. 
What happens then is that the raised ridges 125, 126 are 
curved slightly inwards in a direction towards the hump 
113. Consequently, the crotch portion 108 of the sanitary 
napkin generally maintains the shape it has been given in 

25 the production, even if the width of the crotch portion is 
slightly reduced by compression. A particular advantage is 
that no undesired further creasing, or other undesired 
deformation, of the crotch portion 108 takes place. 

30 When liquid-impervious cover layers of, for example, 
polyethylene plastic or polypropylene plastic with a 
thickness of between approx. 0,5 mm and 1 mm are used, the 
formed crotch portion 108 exhibits high resiliency. 
Consequently, the crotch portion 108 substantially recovers 

35 its original shape and width so that the compression is 
discontinued. As in the sanitary napkin shown in Figs. 1-3 
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it is, however, essential that the crotch portion always 
has a guaranteed minimum width during use, in order to 
avoid leakage* For this reason, the stiffness of the crotch 
portion must be sufficiently high that it is not compressed 
5 to more than approx. 80% of its original width during 
normal conditions of use. 

In order to further increase the comfort for the user, the 
front portion 106 is provided with a recess at the front 

10 edge 111. The recess is formed by means of the front edge 
111 being curved in a direction towards the crotch portion 
108 of the sanitary napkin. Since the front edge 108 is 
concavely curved, it conforms to the outline of the mons 
veneris of the user in a better way, whereby the risk of 

15 chafing is almost non-existent. 

EXAMPLE 1: 

In order to estimate the edge stiffness of an absorbent 
20 article, i.e. the resiliency of the article when it is 
subjected to compression in a transverse direction, the 
following test was performed: 

The absorbent article was divided into two halves along the 
25 longitudinal centre line, whereafter one of the halves was 
clamped between two jaws mounted in an Instron tensile 
tester (1122, 4301, or 4464 with a 10 N cell) whereby the 
cut edge of the article was directed downwards between the 
jaws with the intact side edge freely protruding from the 
30 jaws. Thereafter, a metal rod having a cylinder mounted 
thereon was pressed perpendicularly against the edge at the 
region of the article which during use is arranged in the 
critical area in the crotch of the user. The force which 
was required in order to press down the edge was recorded 
35 by means of the tensile tester as a function of the down- 
pressed distance. The cylinder which was used to press 
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against the edge was 40 mm long and had a diameter of 10 
mm. 

When the metal rod is pressed against the edge of the 
5 article an initial resistance arises. This is very distinct 
in the case of homogeneous stiff materials such as plastic 
or hard paper. In the case of thicker, porous or fibrous 
materials, the edge splinters before it bends or cracks. 
Two force peaks are recorded for such materials. 

10 

An absorbent article such as a sanitary napkin, an 
incontinence guard, or a panty-liner may exhibit several 
stiff edges and consequently gives rise to several force 
peaks. The article may, for example, first have a welded 

15 edge joint, then a relatively soft and wide first absorbent 
core and thereafter a narrower, harder absorbent core. 
Absorbent articles with a shell, or a stiffening element of 
a resilient material such as a bent plastic layer, do not 
give rise to a distinct force peak; instead, the impression 

20 force is almost proportional to the distance which the 
metal rod with the cylinder has been impressed. 

In order for an absorbent article to have a sufficiently 
high resistance to transverse compression, it should not be 

25 possible during normal conditions of use to compress the 
crotch portion of the article more than that the width of 
the article is always at least approx. 15 mm and preferably 
is always at least approx. 20 mm. Furthermore, articles 
with a width which to begin with exceeds 40 mm should be 

30 easily compressed by means of the action of the forces 
which arise during use, so that the width during use does 
not exceed approx. 40 mm. 

It proved to be difficult to exactly specify a force at 
35 which an absorbent article could be presumed to exhibit 
sufficient shape permanence. In order to estimate the 
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magnitude of the force it must be taken into consideration 
that the recorded force varies depending on the above- 
mentioned factors , and also that it is difficult to 
accurately predict the force action which the article will 
5 be subjected to during use. The performed edge stiffness 
measurements, however, indicated that the force which is 
required to press the side edge of the article inwards a 
distance of 10 mm should be greater than approx. 20 N if an 
absorbent article according to the invention is to be 
10 regarded as having sufficient shape permanence. 

For very stiff articles, for example with stiffening 
elements of metal, a measurement of the edge stiffness of 
course becomes meaningless. Accordingly, the method is 
15 primarily suited to determining whether an absorbent 
article has sufficient resistance to compression. 

Materials such as paper, or heavily compressed fibre 
layers, which break when compressed so that they thereafter 
20 lose their ability to resist compression cannot be used in 
articles according to the invention. 

EXAMPLE 2: 

25 The intrinsic stiffness of a number of flat materials was 
determined by means of the ASTM D 4032-82 Circular Bend 
Procedure, which method is described in detail in EP 0 336 
578. The equipment consists of a rectangular plate which in 
the middle has a circular, funnel-shaped opening. The 

30 material is placed above the circular opening and is 
subjected to a force so that the material reaches down to 
the bottom of the plate. The force is measured and provides 
a value for the intrinsic stiffness of the material. 
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The materials which were found to have an intrinsic 
stiffness suitable for the purpose of the invention were 
materials for which a force of at least 100 N was recorded, 

5 The invention should not be regarded as being limited to 
the herein described embodiments, but a number of further 
variants and modifications are conceivable within the scope 
of the claims. For instance, the invention comprises all 
types of absorbent articles which substantially are 
10 accommodated in the groin area of a user. Furthermore, all 
conceivable combinations of the described embodiments are 
intended to be embraced by the invention. 
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5 

CLAIMS: 

. 1. Absorbent article such as a sanitary napkin, an 

10 incontinence guard, or a panty-liner, which article has a 
generally elongated shape with a longitudinal direction and 
a transverse direction and exhibits two side edges (9, 10), 
two end edges (11, 12), two end portions (6, 7), and a 
crotch portion (8) located between the end portions (6, 7), 
15 which article furthermore exhibits a liquid-pervious cover 
layer (2), intended to be facing the user during use, and 
a liquid-impervious cover layer (3), intended to be facing 
away from the user during use, 

characterized in that the article at least 
20 within the crotch portion (8) comprises a stiffening 
element (15) of a material with a very high intrinsic 
stiffness whereby the article within at least a portion of 
the crotch portion (8) constituting at least 5 mm of the 
extension of the crotch portion (8) in the longitudinal 
25 direction, has an extension in the transverse direction 
which during use of the article is between 15 mm and 40 mm 
and preferably is between 20 mm and 35 mm* 

2. Absorbent article according to claim 1, 

30 characterized in that the stiffening element 
(15) may only be compressed to approx. 80% of its original 
width during compression of the crotch portion (8) in the 
transverse direction of the article with the forces which 
occur during use, 

35 

3. Absorbent article according to claim 1, 
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characterized in that the stiffening element 
(15) is profiled in the transverse direction of the article 
and exhibits at least one ridge (125, 126), or furrow (127, 
128), extending in the longitudinal direction. 

5 

4. Absorbent article according to claim 3, 
characterized in that a longitudinal ridge 
(125, 126) with a rounded surface is arranged along each 
side edge (109, 110) of the article at least in the crotch 

10 portion (108). 

5. Absorbent article according to claim 1 or 2, 
characterized in that the stiffening element 
(15) in the crotch portion (8) on both sides along the side 

15 edges (9, 10) of the article is surrounded by soft, easily 
deformable edge portions (18). 

6. Absorbent article according to any one of the 
preceding claims, characterized in that a 

20 force of at least 20 N is required in order to press a side 
edge (9 f 10) inwards a distance of 10 mm during compression 
perpendicularly to the side edge (9, 10). 

7. Absorbent article according to any one of the 
25 preceding claims, characterized in that the 

material of the stiffening element (15) has an intrinsic 
stiffness which exceeds 100 N, measured according to ASTM 
D 4032-82. 

30 8. Absorbent article according to any one of the 

preceding claims, wherein the end portions (6, 7) are 
constituted by a front portion (6) and a rear portion (7), 
characterized in that the article at least 
within the front portion (6) and the crotch portion (8) 

35 exhibits high bending resistance against bending along 
transversely extending bending lines, whereby the front 
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portion (6) and the crotch portion (8) of the article 
exhibit high shape permanence during use of the article, 
and also that the front portion (6) of the article is 
inclined in relation to the crotch portion (8), in a 
5 direction towards the liquid-pervious surface (2), whereby 
the front portion (6) forms an angle a towards the crotch 
portion ( 8 ) . 

9. Absorbent article according to claim 8, 

10 characterized in that the article at least 
within the front portion (6) and the crotch portion (8) 
exhibit high bending resistance against bending along 
longitudinally extending bending lines. 

15 10. Absorbent article according to any one of the 
preceding claims, 

characterized in that the crotch portion 
(108) of the article exhibits a transversely extending 
cross-sectional line (124), wherein the side edges (109, 

20 110) of the article change inclination in relation to the 
longitudinal centre line (123) of the article in the 
vicinity of the points of intersection between the cross- 
sectional line (124) and the side edges (109, 110), and 
from which cross-sectional line (124) the width of the 

25 article increases in a direction towards the front edge 
(111), whereby the front portion (106) exhibits a maximum 
width, which exceeds the width of the crotch portion (108) 
at the cross-sectional line (124), wherein the inclination 
of the side edges (109, 110) at the front portion (106) is 

30 defined by means of an angle p between each respective side 
edge (109, 110) and a longitudinal line parallel to the 
centre line (123), wherein p is between 30° and 90°. 

11. Absorbent article according to any one of the 
35 preceding claims, characterized in that the 
liquid-impervious cover layer (103) of the article is 
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constituted by a liquid-impervious, stiff plastic layer 
whereby the liquid-impervious cover layer (103) constitutes 
the stiffening member of the article. 
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